Short Papers
Cryogenic Surgery of the Prostate by A Marshall chM FRCSEd (Royal Infirmary, Glasgow) A cryotherapy unit was first described by Cooper & Lee in 1961 and used for the treatment of Parkinsonism. Gonder et al. (1964) investigated experimental cryosurgical lesions in the dog prostate: these authors then adapted cryosurgery to the human and have now used it in over 400 cases of prostatic obstruction (personal communication). Other series of cases have been published from Copenhagen by Backer et al. (1967) , and from Toronto by Ortved et al. (1967) .
The present series contains 40 patients treated between May 15 and December 31 1967. The prostate, as estimated on rectal examination, varied from 10 to 50 g, and the lesions included: benign hypertrophy, 27 cases; prostatitis with or without calculus formation, 5 cases; malignant disease, 1 case. In 7 the diagnosis was inconclusive. The age incidence was: 50-59, 1 case; 60-69, 15 cases; 70-79, 20 cases; 80 and over, 4 cases. Twenty of the patients were admitted in urinary retention and 16 had urinary infection.
Work-up before operation included full medical assessment, hemoglobin estimation, urine culture, intravenous pyelography, urethrography and blood urea estimation. The apparatus used and the operative technique were as described by Ortved et al. (1967) . All patients had preliminary vasoligation. A light general anesthetic using gas, oxygen and halothane or a caudal block with 1-5 % xylocaine was employed.
In a number of patients with infected urine, blood cultures were taken before operation, immediately after withdrawing the probe at the end of the procedure, then one hour and two hours after this time. Urine culture, blood urea and hemoglobin estimations were repeated on alternate days during the hospital stay. Urethrograms and urine culture were repeated at followup visits six weeks after operation. Further urethrograms were carried out six months after operation.
The procedure was well tolerated by all patients. Following operation, blood transfusion was necessary only once, in a patient in whom the bladder wall was inadvertently frozen. Postoperative discomfort was not marked and 26 of the patients required no sedation. All were up out of bed on the day after operation.
Following cryosurgery a catheter had to be left indwelling for a comparatively long period: for 1-6 days in 21 patients; for 7-13 days in 10; for 14-20 days in 5; for 21 or more days in 4. In some cases voiding was not resumed until the fourth week after operation. With these long periods of catheter drainage following operation the rate of urinary infection was high: of 22 patients coming to operation with sterile urine, 12 became infected while in hospital. In an effort to combat this infection a strong solution of Polybactrin was used twice daily as a bladder washout. Of patients coming to operation with sterile urine and having these washouts, about three-quarters remained sterile; of those who did not have washouts only about one third remained sterile, most of whom in fact had catheter drainage only for a relatively short period.
In the few days following operation there was no rise in the blood urea. One patient with infected urine yielded a positive blood culture immediately after operation; there were no other positive blood cultures. The hemoglobin in the days following operation was not significantly different from that before operation.
Post-operative complications are shown in Table 1 . Penile cedema was not marked in any case and caused no inconvenience. Preliminary vasoligation no doubt prevented epididymitis. Following removal of the catheter in 2 infected cases, rigors and pyrexia supervened; blood cultures were negative and the condition settled quickly on an antibiotic appropriate to the urinary infecting organism.
In one patient the bladder wall was inadvertently frozen. This patient had hematuria severe enough to warrant the administration of one pint of blood. He had persistent lower abdominal pain, and a suprapubic exploration was carried out three days after cryosurgery. The frozen bladder wall looked blue and lifeless but there was no urinary extravasation. The prostate was easily enucleated at this time. After almost four weeks of continuous catheter drainage because of bladder wall sloughs, the patient made a good recovery.
Dysuria was severe enough to demand readmission with a further period of catheter drain-Fig 4 Prostatic urethra six weeks after enucleation of 25 g benign gland age in 3 of 10 cases. Urinary retention or severe difficulty was a cause of readmission in 7 cases -4 of whom required removal of slough by resection or with biopsy forceps. In these cases the slough appeared to be adherent just inside the bladder neck rather than to the prostate cavity.
Incontinence was marked in 4 cases and was preceded by either severe difficulty or dysuria: of these patients, 2 had been incontinent before operation and another developed periprostatic sepsis with a fistula in the right groin.
There were no deaths as a direct result of operation. Two patients died at three and five weeks after operation, one from pneumonia and the other following surgical treatment for a carcinoma of the cesophagus. One other patient died from cardiorespiratory failure seven weeks after operation. It should be noted that 2 patients died from cardiorespiratory failure while awaiting operation.
Effect of duration of freeze: Figs 1-3 show the effects of different durations of freezing. Fig 1  shows the effects of freezing a 15-20 g benign gland for five minutes while Fig 2 shows the effects of freezing a 15-20 g benign gland for thirteen minutes. In each case urethrograms were made before and six weeks after operation. Fig 3  shows the effect of freezing a 40 g benign gland for fifteen minutes. Again the urethrograms were made before and six weeks after operation. Fig 4 shows the cavity after enucleating a 25 g benign gland in the patient in whom the bladder wall was inadvertently frozen.
Discussion
In this series 3 patients died and one had a prostatic enucleation. Of the remaining 36 patients, 11 required readmission to hospital for retention or severe dysuria or difficulty. Since this was an assessment of a new technique, patients were quickly referred back by their general practitioners and were readmitted at once if their symptoms were at all demanding.
Of the 40 patients 4 (10 %) required to return to theatre for removal of slough. This figure is the same as that quoted by Ortved et al. (1967) . These authors, Backer et al. (1967) and Gonder et al. (1964) have all mentioned combining a small transurethral resection with a freeze, in order to leave a channel for the passage of slough. Such a procedure was carried out in 6 of the above cases but it is too soon yet to assess its value.
It is of interest to note that of the 19 patients who had been subjected to a probe temperature of -160°C for less than nine minutes 2 required readmission; of the 17 frozen for nine minutes or longer 9 required readmission.
In this series there were 4 patients who were judged to be completely unsuitable for conventional surgery because of severe respiratory embarrassment. These patients all had cryosurgery under caudal block with excellent results. This is a review of a very small number of cases with a short period of follow-up. It is too soon yet to say to what extent this method will replace the conventional methods of prostatectomyif at all. I would agree with Ortved et al. in saying that it will broaden the range and safety of prostatic surgery. The method would appear to have obvious value in delivering from a catheter life a number of severely incapacitated patients who could not otherwise be treated. Our work in the immediate future will be to compare cryosurgery with conventional methods of prostatectomy by means of a controlled trial. In view of the difficulties encountered in patients 'frozen' for nine minutes or longer, each treatment will consist of a freezing lasting no more than eight minutes.
Results of Treating Hydronephrosis by the Chapman Technique by C McCreadie FRcsEd (Victoria Infirmary, Glasgow)
A method of surgical correction of hydronephrosis associated with aberrant renal arteries has been briefly mentioned by Chapman (1954) , but no previous analysis of the results has been published.
The relevant arteries are those destined for the lower pole and arising from the aorta or proximal renal artery; other origins are relatively infrequent (Pick & Anson 1940) . Some anatomical textbooks state that only vessels lying posteriorly are associated with obstruction (McGregor 1957 , Ellis 1960 , but in our experience all vessels passed in front of the pelviureteric junction and a search of the literature revealed only one instance of hydronephrosis associated with posterior vessels (Ekehorn 1907) .
In the absence of intrinsic stenosis, the initial gradual pelvic dilatation appears to be due to partial pelviureteric obstruction caused either by simple pressure from the vessel or, more probably, by distortion and angulation of the junction by fibrous adhesions. The pelvis bulges forward below the normal pedicle and sags downwards over the supporting 'shelf' formed by the aberrant vessel; simultaneously relative upward displacement of the pelviureteric junction results in acute kinking and loss of dependent drainage.
Several methods ofrepair, avoiding the opening of the urinary passages, have been described. These consist essentially of pelviureterolysis, demonstration of a normal outlet, and performance of a manceuvre divorcing the aberrant vessel from the pelviureteric junction. The Chapman method involves elevation of the mobilized vessels and their invagination within a tunnel formed from the anterior pelvic wall by a series of Lemburt sutures (Fig 1) . Hellstrom (1949) described a method in which sutures were passed through the perivascular connective tissue. Brosig & Kollwitz (1961) used a flap of peripelvic fat for the same purpose and the nephioplication operation of Stewart (1947) , although superficially very different, depends on the same principle, but, in our opinion, is more suitable for the intrarenal type of hydronephrosis (Fig 2) .
Between February 1958 and January 1967, 93 operations for uncomplicated pelviureteric obstruction were performed by the late Mr T L Chapman and his staff. Intrinsic stenosis was excluded in 35 and the Chapman technique utilized in 22. Ages ranged from 9 to 70 years with an average of 3017; the sex ratio was unity and
